w3
2004 2

S S N No. 1

ACTA POLYMERICA SINICA

Feb., 2004

EOECEA4ERERHEHBREEFTHEA
RERX Cu’ &) WM

KAt IEM

x B

KA

kER

CBFX¥EHISEDEBFIFHEEXRTLELRE X3 300071)
CEAFAEARERMER KE 30007)
CXpuEADERRHA XB 300192)

wmE

DENEZBTEABREEL"Co MM A SR BMEHMERMRIEAE TXRATE Y IERE

S8 % 3.06 mmol/g, 7 pH = 5 B A BA A3 O WRASERE RN 107.48 mg/g. B FARR ¥ BE HCI FHE
MEEEHMEET ST R ES RS S HE FRARANREAEE.

XA EOELH, WREH, STXHRETE, WET

DEXRAEEARAPENE TR RT %A
FHFEKER, LREE A, X BRM SR
Wi REREEREE A B ENAT R
S8 AW HESBEKEARESE ALEH
FinE R St HRE T EMN8E
RNE.

BN LG (PTFE) A HFERIL R KL
FRFEHL, WRHAE—COOH HREEM B {kE
HEMETATEERE. ESBREEBILRY
PR E T A 4E 6, Z AR A L
2RETEERRHORMN EEEEERN SRR
EER TR BE RS, O U BT 2R
F#ERA.BE, & F PIFE fidb i, n™H
Al I e 0 g RS B KSR M AL E 1
Neoh %522 & {3 Ffi 8 52 4% B 19 v 35 ££ %1 PTFE &
MRmEEZBERE, UNESEERT TH
AR LCCo M| K7 PIFE F MR BLT
EHEARNMUGBEHUSREHE FX®
ol

CRBRTEERE . SHEKSHHFIEE
R T R R e A R K M HE B R R B IR R
B AESHEKERREIEELEF SBEIMMN
B SRR ARE Y RENS,
KFAFEREIL mg/L 1 Cu’ A XT A KM R
ERE N, BT AR R IRAK T S H RGO .
Brx®iEREmM ZHRANTZHAER ML
JrEl AR UL PIFE 47 4548 B R & o 3

* 2003-01-28 WUHY . 2003-03-07 B ; » BB EA

BT F A R Co™ i AT AL B, R MR R
Cu™ 4 5 1R 7 1 W B B A R A RE

1 KBS

1.1 FEFRHH EERRESHOE

PTFE # 4 gy 3t = # £ K2 5] 6 24 =) 32 fit
(AHEE ¢ =20 pum, [ERFT T AWM LK
BHMREFSILEE). D-I2AKBESEREE
TG (R KT {8 A AT A 3
HEZBHAWFR S% 8k K. 5% S 82ike.
akE e, BEEREIANAE, ST
) ;NEB(REEEEN I, cp) MK E
HERA =T ,cP), BEAH(FEEH LA X
BERM S A, AR), BB (XBEELRH=
I~ ,AR), pH il (1P115, Mettler- Toledo Instruments
Co.Ltd), J& F M L4 JE A HE TH(WFX-1, b s %
BT ), 5P (FTS 135, Bio-Rad Co.Ltd)
1.2 PIFEASGHEERAERTR

HRESEHESHMY PTFE HE F XK 4
®/ERXRRS]). EAE#HAT AR, FEF D-
152 AMME SRR T RBRKIE.
1.3 H#MAMEBHME

W T8 PTVE F 4 18 4 A vk B 0k s R 4L 49
EAEMEZERNOIEE B ALRRA
BRSNS AR E PIFE # & R HEH ™Y
IFARS



1 HHAE - RUELATAEBRERHABREETXHRARY o KEH 85

1.4 pHREMKZWELH
1.4.1 #EH PTFE H 4 pH W E B B2 4
£100mL LB FKPIMA 1 g HE PTFE £F (K
), LL0.65 ml/L WA RLBIFRBRRANBEE
Fl,LLLPHIS pH it K W% 3% 2 i B pH A 8948
fo. LA RE S E AL IR g B AR, X R &9 pH B
AP LRI PTFE 4% pH R E 28 .
1.4.2 D-I52 MBI E T THMIE pH
i € B 2% 80 2 ) T2 H250mL M,
EEA g Z B KH D152 BEMIE(FER)
1100 mlL F &K , B4 BUIMA —& B 89 0.65 mol/
LHSAAHRHEER ZRTERES 7T X, 850
METHRERERPERMN pH €, IHAENS
FALBE B D B4R, B 1N pH (B W A 4522
# D-152 SFEE W IR 8 pH B E R & .
1.6 AEpHT PIFEEEFE¥ Cu’ fIBS
% B

SAPTEPpH=2.0.3.04.0.5.08 , ¥ —-F &
MAREMEAHENA 100l IE R 1 gL K
CuSO, HRD AR BB AW THITHRER
B . 59 R — g b [ MR T VR WA O 3 B
EBRBETRERHAESTHSE.
1.7 PTFE B#HEx Co' HIsh SR M 5 5%

H— RN TR RILEXKES
RABTFXBH(p=13 cm, HEN2 cm), K
A 1mg/mL, pH=5M CuSO, R ALE T
Yokt BB I 7.5 BV/h, AR F R4 6 6
T E G WP R AR BT R, 45 R iR
I E PTFE B BRI 4N o HB KX
ARKE L ELRCEZRRARHEBH RS
B, APNEKRER | mol/L 0.1 mol/L R R
e, A HITE 15 BV, 3 R TR 4 60
EiREEBEPEEFRSE. 20MRRMHE .

2 #REiITe

2.1 £I5hkE

P 1 5l PTVE £ 48 8 B RO R A g AL Sh ok
WHELOMNE AR, EHARRG PIFE 4 4%
ML SMER P EERE A 3300 om AHXHE — 4
R 1R 95 Y 335 7 33X R 55 Bk A 4 1F R Wik, [R) i R
FHHR 1700 nm A2 R L5 B A0 1 R U g, X
B SRR N ARRC LRI MERTR
PIFE & & I

12229

1 L | | |
3600 3000 2400 1800 1200

Wavenumber (cm'])

Fig. 1 IR spectra of PTFE and grafted PTFE

2.2 REME

HAMBE NOH WEEXRE BEHABK
FPIFE A ERE T HELIBHERMEERHR
JLF55 B 52 5 RRE B 1 3c e YRS A i o ol 8 B9 5T
BTl T M R, 7 T 74 #E 08000 3 JE 16 48, D-152
FEMENEEHEAREARETRE. MREE
HETXREIHEMNE 2B FHA4#f
8 E .

Hik, AE 2 0 L, R RIS PTFE
HHW pH HEMARTE pH=6 8] 10 ZFH 4
BH WA R BK, 1 D-152 55 8% 4 BS A 2 BRI 7R 1 B3
ER—HENERMTREOF PIFE LB ET
ARBME i HERRERELIM HE SRR
AEHEE HEE R BB,

12f
10

S+

® PTFE
® D-152 resin

L

-0 2

1 1 1 1 i 1 1
31 4 5 6 7 B 9
NaOH volume¢ (mL)

Fig. 2 pH ntration curve of both grafted PTFE and D-152
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Fig. 3 Effect of pH on statie adsorption on Cu’*
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Fig. 5 The desorption of Cu’* from the grafted PTFE fiber by
different HCI elutions

The desorption condition: SV = 15 BV/h

@ The eluent concentration of the HCl is 1 mol/L
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Fig. 4 The dynamic adsorption of Cu’* by grafied PTFE fiber FE AL EEFHREH T S AR
The adsorption condition: [ Cv?* ]0 = 1 mg/ml; pH = 5; 8V
(Speed velocity) = 7.5 BV/h Bed volume
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Abstract
fibers . The novel cation exchanger fiber not only has the advantages as a commercial cation exchanger fiber, but also
has good corrosion resistance. It was found that the pH titration curve of the grafied PTFE fiber showed a sudden
jump from pH =6 to 10, which was different from the behavior of a typical commercial weakly acid exchanger. This
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THE APPLICATION OF POLYTETRAFLUOROETHYLENE FIBER GRAFTED
BY ACRYLIC ACID AS A CATION EXCHANGER FOR REMOVING Cu**

ZHANG Zhengpu', WANG Zhipeng', WU Qiang', ZHANG Baogui’, ZHANG Yaneng’
(' The State Laboratory . of Adsorption and Separation of Functional Polymeric Materials, Nankai University, Tianjin 300071)
(* Environmental Science College, Nankai University, Tianjin 300071)
(® The Tianjin Institute of Tecknological Physics, Tianjin 300192)

novel graflted PTFE fiber was used to remove Cu’* at different pH conditions. The best pH values for the Cu®*
adsorption are at 3 ~ 5.The highest adsorption capacity for Cu®* is 107.48 mg/g, when the pH value is 5.The Cu**

ions can be desorbed completely by dilute HC} solutions.
Key words Polytetrafluoroethylene( PTFE) fiber, Irradiating grafting, Acrylic acid, Cu’* adsorption

A novel cation exchanger fiber was prepared by irradiating grafting of acrylic acid at the surface of PTFE



